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(57) ABSTRACT 

A steering gear component for a vehicle, comprising: a worm, 
which is mounted so as to be rotatably and axially non 
displaceable, wherein the worm has a ball screw for receiving 
a row of balls, and a ball nut, which is drivingly connected to 
the worm by way of the row of balls, and wherein the ball nut 
acts as a piston of a cylinder for steering force assistance, 
wherein a signal transmitter for a sensing element is arranged 
on the steering spindle and the sensing element is arranged on 
the worm, or wherein the sensing element is arranged on the 
steering spindle and the signal transmitter for the sensing 
element is arranged on the worm. 
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POWER STEERING COMPONENT FOR 
MOTOR VEHICLES WITH REVERSIBLE 

PUMP 

FIELD OF THE INVENTION 

0001. The present invention relates to a steering gear for a 
vehicle and to a steering system. 

BACKGROUND OF THE INVENTION 

0002 Power steering systems for vehicles comprising a 
ball nut, the lateral walls of which are used as movable limits 
of cylinder spaces/pressure chambers/cylinder chambers, are 
known from the prior art. Introducing pressure media into 
these cylinder chambers allows a movement of the ball nut to 
be facilitated, thereby producing power steering assistance 
for the vehicle steering system. 

SUMMARY OF THE INVENTION 

0003. In the case of a steering gear with steering force 
assistance, the pressure medium, in particular oil, is produced 
by way of a pump and adequately distributed into two cylin 
der chambers/pressure chambers by a rotary slide valve. 
Because of the rotary slide valve, an extensive duct system is 
necessary. Each of the individual ducts of this system must be 
sealed. As a result, a large amount of space is required. 
0004 One object is thus to provide a steering gear with a 
steering force assistance which allows for a compact design. 
0005. As a first embodiment of the invention, a steering 
gear for a vehicle is provided, comprising: a worm, which is 
mounted so as to be rotatably and axially non-displaceable, 
wherein the worm has a ball screw for receiving a row ofballs, 
and a ball nut, which is drivingly connected to the worm by 
way of the row of balls, wherein the ball nut acts as a piston of 
a cylinder for steering force assistance, wherein a signal 
transmitter for a sensing element is arranged on the steering 
spindle and the sensing element is arranged on the worm, or 
wherein the sensing element is arranged on the steering 
spindle and the signal transmitter for the sensing element is 
arranged on the worm. 
0006 Arranging the signal transmitter and sensing ele 
ment on the worm or on the steering spindle allows for a 
compact design of the steering gear. 
0007 As a second embodiment of the invention, a steering 
system is provided, which comprises a steering gear accord 
ing to one of claims 1 through 7, wherein the steering system 
has an electric motor for driving a pump to generate pressure 
in a pressure medium, in particular oil, to provide steering 
force assistance, 
0008 Exemplary embodiments are described in the 
dependent claims. 
0009. According to an exemplary embodiment of the 
invention, a steering gear is provided, wherein the signal 
transmitter is a magnetic ring and the sensing element is a 
torque sensor. 
0010 Through the use of a torque sensor, it can be ensured 
that the steering gear is acted upon by an auxiliary force more 
rapidly. 
0011. In another embodiment according to the invention, a 
steering gear is provided, wherein a torsion bar ensures a 
connection between the worm and steering spindle, and 
whereina metal tube is pressed into the worm, a bearing being 
arranged between the metal tube and the steering spindle. 
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0012. According to another exemplary embodiment of the 
present invention, a steering gear is provided, wherein the 
bearing is realized through one, two, three, four, five, six or 
any desired number of needle bearings. 
0013 This arrangement of a metal tube with a bearing 
having, for example, a needle bearing or ball bearing, allows 
the signal production to be improved, thereby allowing more 
accurate torque sensor signals to be obtained. 
0014. According to an exemplary embodiment of the 
invention, a steering gear is provided, wherein the cylinder for 
steering force assistance is sealed with exactly one level of 
seals. 

0015 The use of a reversible pump allows an extensive 
duct system for Supplying and conducting away pressure 
medium to be omitted. As a result, a simplified sealing of the 
pressure chambers of the cylinder for steering force assis 
tance can be achieved with only one level of sealing. 
0016. In another embodiment according to the invention, a 
steering gear is provided, wherein the seal is a high-pressure 
seal. 
0017. The use of a high-pressure seal ensures secure seal 
ing of the pressure chambers of the cylinder for generating the 
steering force. 
0018. According to another exemplary embodiment of the 
present invention, a steering gear is provided, wherein the 
high-pressure seal comprises a Support ring. 
0019. In another embodiment according to the invention a 
steering system is provided, wherein the pump is a reversible 
pump, wherein the cylinder comprises a first pressure cham 
beranda second pressure chamber, and wherein the pump can 
pump a pressure medium, in particular oil, into the first pres 
Sure chamber and/or into the second pressure chamber. 
0020. The use of a reversible pump allows a comprehen 
sive duct system for Supplying the pressure chambers of the 
cylinder to be omitted, thereby allowing a compact design to 
beachieved. A reversible pump can be run in the clockwise or 
counterclockwise direction. Running this in the counter 
clockwise direction allows a first pressure chamber to be 
charged with pressure medium, while running this in the 
clockwise direction allows a second pressure chamber to be 
charged with pressure medium. The feed lines of the revers 
ible pump are connected directly to the first and/or second 
pressure chamber, thereby allowing an extensive and com 
plex line system to be omitted. 
0021. According to an exemplary embodiment of the 
invention, a steering gear is provided, wherein the torque 
sensor is provided for controlling the electric motor. 
0022. An idea of the invention can be considered that of 
providing a steering gear with a steering force assistance, 
wherein an electric motor with reversible pump is used 
instead of a rotary slide valve. As a result, an extensive duct 
system that is required due to the rotary slide valve can be 
omitted, which also renders the sealing of this duct system 
Superfluous. This results overall in a compact design for the 
Steering gear. 
0023 The individual features can also naturally be com 
bined with one another, whereby in some cases advantageous 
effects can arise which exceed the sum of individual effects. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024. Additional details and advantages of the invention 
will become clear based on the exemplary embodiments 
shown in the drawings. Shown are 
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0025 FIG. 1 a steering gear of the prior art in a sectional 
view; 
0026 FIG. 2 a steering gear according to the invention in 
a sectional view: 
0027 FIG.3 an enlarged detail from the area of the seal in 
the cover; and 
0028 FIG. 4 the high-pressure seal in a sectional view. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0029 FIG. 1 shows a steering gear 10 of the prior art in a 
sectional view. The steering gear 10 comprises a rotary slide 
valve 15. In addition, a ball nut 13 is provided, which is 
designed as a piston of a cylinder for steering force assistance. 
The two walls 44, 45 of the ball nut 13 constitute movable 
limits of the cylinder chambers/pressure chambers 16, 43. 
The conduction of a pressure medium, in particular oil, into or 
from the cylinder chambers 16,43 allows a force to be exerted 
on the ball nut 13, thereby producing steering force assis 
tance. The cylinder chambers 16,43 within the housing 11 are 
sealed with a cover 12. A steering gear 10 of this type is suited 
particularly for commercial vehicles. The steering gear 10 has 
steering force assistance with a rotary slide valve 15. The use 
of the rotary slide valve 15 necessitates ducts 18, 42, 52, 58. 
each of which must be sealed on all sides, The seal is realized 
through seals 17, 19, 48,49, 51,53 which are arranged in the 
right area (relative to FIG. 1) of the steering gear 10 as well as 
within the cover 12. Using the rotary slide valve 15thus gives 
rise to a system of ducts 18, 42, 52, 58 for conveying a 
pressure medium, for example oil, so as to be able to achieve 
power assistance. This necessitates the cover 12 being of 
Voluminous construction. The disadvantage of using a rotary 
slide valve 15 for generating power assistance is thus that it 
results in more space being required for the steering gear 10 
due to the numerous ducts 18, 42, 52, 58 and the seals 17, 19, 
48, 49,51,53 they entail. 
0030 FIG. 2 shows a steering gear 20 according to the 
invention with a torque sensor 25. The magnetic ring 35 is 
designed as signal transmitter of the torque sensor 25 and is 
fastened to the steering spindle 27. The torque sensor 25 is 
fastened to the worm 26. If the steering spindle 27 rotates 
relative to the worm 26, this can be detected by the torque 
sensor 25, and power steering system initiation is triggered. A 
metal tube 34 is pressed into/inserted into the worm 26, and 
between the metal tube 34 and steering spindle 27 a bearing is 
provided, for example through one or multiple needle bear 
ings 33. By way of this arrangement of the metal tube 34 and 
the bearing, rotation between steering spindle 27 and worm 
26 can be detected more precisely, thereby making signal 
generation more precise. The signals of the torque sensor 25 
can be used for controlling an electric motor (not illustrated) 
so as to be able to generate therewith the necessary, for 
example hydraulic, pressure for steering force assistance. 
Notably, a reversible pump is used for generating pressure, 
which simplifies the construction of the ducts to the cylinder 
chambers 46, 47. Advantageously, the cylinder chamber 46 
can be sealed with only one level of high-pressure seals 31. 
Because of the simple pressure technology design, additional 
seals can be omitted. According to the invention, an electric 
motor can be used for controlling and Supplying the reversible 
pump, so as to pump, for example, oil into the cylinder cham 
bers 46, 47 for steering force assistance. 
0031. Thus, in contrast to using a rotary slide valve, only 
one level of seals, which are designed as high-pressure seals 
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31, is necessary. Advantageously, the installation space 
required by the steering gear is thus kept Small, thereby result 
ing in a compact design. 
0032 FIG. 3 shows an enlarged detail of the steering gear 
with the torsion bar 30, which ensures a connection between 
the worm 26 and the steering spindle. The steering gear has 
only one level of seals comprising the high-pressure seals 31. 
0033 FIG. 4 shows a high-pressure seal 31 with a support 
ring 36. 
0034. It should be noted that the term “comprise' does not 
exclude further elements or process steps, just as the term "a 
or “an' does not exclude multiple elements and steps. 
0035. The reference numbers used serve only to facilitate 
understanding and should in no way be regarded as limiting, 
the scope of protection being reflected by the claims. 

LIST OF REFERENCE NUMBERS 

0036) 10 steering gear 
0037 11 housing 
0038 12 cover 
0039 13 ball nut as piston for steering assistance 
0040 14 segment shaft 
0041) 15 rotary slide valve 
0042) 16 cylinder chamber 
0043. 17 seal 
0044) 18 duct 
0045. 19 seal 
0046 20 steering gear 
0047 21 housing 
004.8 22 cover 
0049 23 ball nut as piston for steering assistance 
0050 24 segment shaft 
0051 25 torque sensor 
0052 26 worm/ball screw spindle 
0053 27 steering spindle 
0054 28 sensor cover 
0055 29 torsion bar 
0056 30 high-pressure seal 
0057 31 axial bearing 
0058 32 needle bearing 
0059) 33 tube 
0060 34 magnetic ring 
0061 36 support ring 
0062 40 hardened washer 
0063 41 axial bearing 
0064 42 duct 
0065 43 cylinder chamber 
0066 44 wall of a ball nut 
0067 45 wall of a bail nut 
0068 46 cylinder chamber/pressure chamber 
0069. 47 cylinder chamber/pressure chamber 
0070 48 seal 
(0071 49 seal 
(0072 50 axial bearing 
0073 51 seal 
007.4 52 duct 
0075 53 seal 
(0076 54 axial bearing 
0.077 55 axial bearing 
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0078 56 hardened washer 
0079 57 hardened washer 
0080) 58 duct 

1. (canceled) 
2. The steering gear component according to claim 11. 

wherein the signal transmitter is a magnetic ring, and the 
sensing element is a torque sensor. 

3. The steering gear component according to claim 11, 
whereinatorsion bar ensures a connection between the worm 
and the steering spindle. Wherein a metal tube is pressed into 
the worm, a bearing being arranged between the metal tube 
and the steering spindle. 

4. The steering gear component according to claim 3, 
wherein the bearing is realized through one, two, three, four, 
five, six or any desired number of needle hearings. 

5. A steering gear component according to claim 11, 
wherein the cylinder for steering force assistance is sealed 
with exactly one level of seals. 

6. The steering gear component according to claim 5, 
wherein the seal is a high-pressure seal. 

7. The steering gear component according to claim 6. 
wherein the high-pressure seal comprises a support ring. 

8. (canceled) 
9. (canceled) 
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10. (canceled) 
11. A steering gear component comprising: 
a steering gear for a vehicle with a worm which is mounted 

So as to be rotatably and axially non-displaceable, 
wherein the worm has a ball screw for receiving a row of 
balls; and with a ball nut, Which is drivingly connected 
to the worm by way of the row of balls, wherein the bail 
nut acts as a piston of a cylinder for steering force assis 
tance; 

an electric motor for driving a pump for generating a pres 
Sure in a pressure medium, in particular oil, for steering 
force assistance, 

the pump being a reversible pump, wherein the cylinder 
comprises a first pressure chamber and a second pres 
Sure chamber, and wherein the pump can pump a pres 
Sure medium, in particular oil, into the first pressure 
chamber and/or into the second pressure chamber, and 

a signal transmitter for a sensing element is arranged on the 
steering spindle and the sensing element is arranged on 
the worm, or wherein the sensing element is arranged on 
the steering spindle and the signal transmitter for the 
sensing element is arranged on the worm. 


